BIOCHEMICAL SOCIETY TRANSACTIONS respectively. The similarity of K,, and relative V,,, for the two components suggests that there is as yet no reason to postulate separate P, transporters for the labelling of cellular Pi and OP in these cells. Nevertheless, we discuss elsewhere factors which affect the proportions of j2P taken up into cellular Pi and OP (Kemp et al., 1989 It is commonly assumed that the dominant influence on cellular P, handling is active Na+-linked uptake of P, across the plasma membrane, so studies of cellular P, metabolism frequently use measurements of cellular 32P uptake from extracellular ["PIP,. However, we show elsewhere (Kemp et al., 1989 ) that the interpretation of such experiments is complicated by possible heterogeneity of cellular P, and by effects arising from exchange with cellular organic phosphate (OP).
It is commonly assumed that the dominant influence on cellular P, handling is active Na+-linked uptake of P, across the plasma membrane, so studies of cellular P, metabolism frequently use measurements of cellular 32P uptake from extracellular ["PIP,. However, we show elsewhere (Kemp et al., 1989 ) that the interpretation of such experiments is complicated by possible heterogeneity of cellular P, and by effects arising from exchange with cellular organic phosphate (OP). Here we show from studies on the osteoblast model UMR 106 (subclones -0 1 and -06) and human fibroblast line Detroit 532 (ATCC no. 54) that further complexities arise because experimental manipulations do not necessarily alter the chemically detectable cellular P, concentration and the kinetics of j?P uptake in the same way. Methods are described elsewhere (Kemp et al., 1989) .
In cells incubated for 1.5 h in Tris-buffered Ringer solution, omission of Na+ from the medium reduced the cellular P, to 8 1 f 7% of control ( n = 5 ) in Detroit 532, 78 -t 3% ( n = S ) i n U M R 106-01 a n d 7 5 f 6 % ( n = 6 ) i n U M R 106-06 (P<0.05, P< 0.01, /'< 0.02, respectively). Furthermore, incubation of Detroit 532 in growth medium with 1 0 p~-ouabain reduced cellular P, to 69+3% ( n = 5 ; 1-'<0.01) (Bevington et a/., 1987a, b, c) . These reductions in cellular P, are all less marked than the corresponding decreases in total P, influx ( T ) , which was reduced by omission of Na+ to 2 7 f 2 % of control ( n = 6 ) in Detroit 532, 13+ 1% ( n = 3 6 ) in UMR 106-01 and 6 f 2% ( n = 4) in UMR 106-06 (Khouja et al., 1988 ) (all P<0.001); and by incubation of Detroit 532 with 10 pM-ouabain to 39 f 2"/, ( n = 3; /'< 0.0 1). In addition, incubation with 2 mM-Na+ reduced T to 8 4 f % ( n = 6 ; Thus Na + deprivation induces qualitatively similar changes in T and cellular PI, but those in cellular P, are often relatively smaller than those in T. A possible explanation is that 7' reflects mainly direct uptake ( J ) into an OP pool. rather than uptake ( I ) into cellular P, (Kemp et al., 1989) .
However, in UMR 106-01, I is also markedly reduced to 27 f 3% ( n = 23; /'< 0.001) of control by Na' deprivation, suggesting that the measured cellular P, concentration is not coupled solely to the Na'-linked P, pump. For example. the pcrmeability of the plasma membrane t o passive P, efflux ( i s . the P, back-leak) may have altered, or there may be net phosphorus fluxes between cellular P, and OP (as in acidotic erythrocytes; Kemp et ul., 1988) or free aqueous cytosolic P, may be only a fraction of chemically detectable cellular P, (Iles et al., 198.5 j.
An analogous problem is encountered on stimulating UMR 106-06 with calcitonin in serum-free growth medium.
At a low dose of calcitonin (2 x 10-l 3 M ) 7' and cellular P, concentration showed similar increases of 12 1 If: 3% ( n = 1 0 ) and 123 + 3% ( n = 8), respectively (both /'< 0.00 1). However, at a higher dose (2 x l V 7 M), a further stimulation of 7' (to 145 f 7%) was not accompanied by a further increase in cellular P, (127 f 13%). This is consistent with the idea (Talmage et al., 198 1 ) that calcitonin stimulates a transcellular P, flux from extracellular fluid across bone-lining osteoblasts, which could be achieved without a corresponding increase in the cellular PI concentration by a coupled stimulation of P, influx and P, efflux on opposing surfaces of the cell.
However, in contrast to N a + , K' and calcitonin, treatment of culturcd cells with fetal bovine serum has widely differing effects on 3LP uptake and cellular P, concentrations. Total j2P uptake in fibroblasts is reportedly increased by serum growth factors (Hilborn, 1976) . In the present experiments, in cells Deprivation of serum for only 1 h had a similar but smaller effect, reducing T to 85 f3'X ( n = 7 ) in Detroit 532 and 87 f 5% ( n = 7 ) in UMR 106-0 1 (/'< 0.00 I , I>< 0.05, respectively). Re-exposure to serum for 1 h after 2 4 h serum deprivation restored T partially to 8 7 f 4(X1 ( n = 7) in Detroit 532 and to 7 0 + 9 % , ( n = 6 ) in UMR 106-06 (/'<0.02.
/'< 0.05, respectively j, and completely in UMR 106-0 1 However, serum had paradoxical effects on the cellular P, concentration. After 24 h serum deprivation. cellular P, increased to 139 f 9% ( n = 17) in Detroit 532 and 12.5 + 6Y1
( n = 24) in UMR 106-0 1 (both /'< 0.00 1). Re-exposure to serum for I h further increased cellular P, to 165 f 9% ( n = 14, /'< 0.00 1 ) in UMR 106-0 1. This increase persisted for at least 3 h. (Similar, preliminary, results have been obtained in Detroit 532 and UMR 106-06.) Further characterization of the effects in UMR 106-0 1 showed that. while T is decreased by 24 h serum deprivation, / was increased to 140 f 10% ( n = 17; /'< 0.00 1 ). However, this increase in / does not necessarily explain the increase in cellular P,, as preliminary results suggest that it represents mainly an increase in the (presumably passive) Na'-independent component. However, after 1 h of re-exposure to serum after 24 h serum deprivation. / was still only 1.30 f 10'% ( n = 10; /'< 0.0 I ) of control, even though this treatment increased cellullar P, by a further 40% (see above), thus leading to a ( I ? = 10).
decrease in the specific activity of cellular P,. This could be explained by net degradation of an unidentified OP pool of low specific activity on re-exposure to serum.
Therefore, in spite of uncertainties about the mechanisms of these changes in cellular P, concentration and in the N a + -dependent and Na + -independent components of cellular P, and OP labelling, it seems clear that all o f these variables must be measured for a proper understanding of the effects of extracellular factors on cellular P, metabolism.
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T h e pre-and post-natal diagnosis of metachromatic leucodystrophy (MLD), a lysosomal storage disease characterized by deficiency of arylsulphatase A. is complicated by the presence of other arylsulphatases. This is particularly true of diagnosis using chorionic villus tissue. where large amounts of the endoplasmic reticulum enzyme. arylsulphatase C, are present. A method using the differing kinetic properties of the various arylsulphatases towards synthetic substrates (Chang et a/., 1981) is commonly used, but in some cases ion-exchange separation of the individual enzymes is necessary and this procedure is difficult on the small amounts of material available. A further complication is the presentation of cases, termed pseudo-MLD with greatly reduced arylsulphatase A activity, but atypical clinical symptoms, including little neurologic dysfunction. In such cases loading the cells with sulphatide, the natural substrate for arylsulphatase A, and assessing sulphatide degradation can be useful (Kihara el u/., 1980) . Arylsulphatase A. purified by the method o f Banks et a/. (1987) . was used to raise antibodies in rabbits and the antisera was allowed t o react with the enzyme antigen after Abbreviation used: M LD, metachromatic Ieucodystrophy immunoelectrophoresis on agarose gels. T h e resultant precipitin line. localized by enzyme activity, was used to raise antibodies in another rabbit. This antisera was purified by immunoaffinity chromatography to give a monospecific antibody.
Extracts of normal, MLD and pseudo-MLD fibroblasts, prepared by sonication in Tris-buffered saline, p H 7.2, and centrifugation, were studied by immunodiffusion against this antibody. In each case a single precipitin line was observed showing that an immunologically cross-reactive protein is produced even in the deficiency cases.
Immunoprecipitation of the various fibroblast extracts with purified antibody ( 1 50 ,ug/mg of total protein) in Trisbuffered saline. pH 7.2. at 37°C for 4 h, allowed the quantitative separation of arylsulphatase A from the other arylsulphatases and after centrifugation the arylsulphatase A activity of the pellet could be measured by the method of Baum et ul ( 1959) . T h e results obtained correlated well with those previously obtained on these patients by ion-exchange separation of fibroblast extracts. Preliminary studies indicate that the immunoprecipitation method is of general applicability to the assay of chorionic villus tissue.
T h e resolution of the problem of differentiation of pseudo-MLD fibroblasts from probands was attempted using sulphatide loading, which should assess the metabolic significance of residual arylsulphatase A activity. Confluent fibroblasts, cultured in minimum essential medium containing 10% (v/v) fetal calf serum, non-essential amino acids and antibiotics in a 25 cm' flask, were pulsed for 72 h in medium containing [3H]sulphatide ( 4 pCi; 860 mCi/mmol, prepared by the method of Wynn et d., 1986) followed by a chase VOl. 1 7
